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METHOD AND APPARATUS FOR PROVmiNG SIMPLIFIED 
PEER-TO-PEER RECORDING 

In a system that uses the IEEE- 1394 protocol, it is possible for a third party device on the 
bus to establish and maintain a connection between two other devices on the network. In 
the present application, this means that, for example, a television, or display device, can 
create a connection between a 1394 compliant cable box (or satellite box) and a 1394 
compliant AVHDD (hard disk drive recorder). We plan to use this ability to establish 
this type of connection so the user can use the AVHDD (Audio- Video Hard Disk Drive) 
to simultaneously record and play back content from another 1394 device (that is, not 
from the TV tuner). The present invention may be implemented in the 1394 compliant 
devices, for example, using programming techniques known to those skilled in the art. 

Users today expect more out of their home entertainment systems. For years, they have 
been able to record standard analog broadcasts via a VCR. In recent years, hard drive 
based systems have allowed the user to record a digital copy of an analog broadcast, also 
allowing the user to play the track back while it is being recorded. Devices that do this 
are currently only being used to record analog broadcasts, but there is a desire to have the 
same functionality with digital broadcast. Digital broadcasts lend themselves easily to 
this sort of functionality, since there is no need to digitize the data. The user can record a 
perfect copy of what is coming to him over his HD tuner (as long as he records it over a 
digital medium, such as but not limited to, IEEE- 1394). Routing the data from a digital 
TV tuner over 1394 to a hard disk drive is a challenge in itself, but fits with the current 
thinking ("I can record my TV tuner onto this device"). The ability to record digital data 
directly from a cable or satellite box over 1394 to a hard disk drive unit is what the user 
would ideally want. Incorporating this functionality into the TV and making it behave 
similar to the normal TV operation is the problem solved by the present invention. 

Devices such as TiVo and ReplayTV are known for encoding and recording data 
onto a hard disk drive. These units also pioneered the concept of a PVR or personal 
video recorder, which allows the user to "pause live TV." These units let the user 
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pause, rewind, fast forward, frame advance, and many other functions commonly 
known as "trick modes" on a TV program that the user is currently watching. They 
do this by recording the content and playing it back at least slightly delayed from the 
real content. The delay in playback occurs because recording the content does not 
occur in true real-time. If the user rewinds or pauses the show, then the playback 
remains that far behind the current TV show (or live TV). These devices give the 
user the option to switch back to live TV whenever the user desires, but the concept 
of "live TV" now means one or two seconds delayed due to the constant recording 
that is being done in the background. 

Certain HDTVs, such as the DM2CR based products manufactured by Thomson, 
allow the user to connect an external AVHDD (Audio- Video Hard Disk Drive) via 
1394, and which the user can use to gain PVR-type functionality. This is not a PVR 
in the sense described above, since the user has to initiate any recordings to PVR on 
(i.e., the AVHDD is not continuously recording all content). The user also has the 
ability to stop the recording at any time. Known PVRs set a limit in the amount of 
data that can be buffered at once, overwriting the oldest data in the track (The RCA 
DRS7000N allows the user to buffer approximately 45 minutes of data - once data is 
older dian 45 minutes, it is overwritten with new data and lost). The DM2CR based 
HDTVs only allowed the user to record digital content from the TV's digital tuner. 

The Mitsubishi line of HDTVs allowed for the recording of one 1394 device to 
another, but did not allow the user to operate this as a PVR. The user would set up 
timed recordings in a menu, and the TV would initiate and end the recordings in the 
background. 

The present invention allows the user to continuously record onto his AVHDD, whether 
from the TVs digital tuner or from another 1394 device. This connection is always 
recording, as in the case of TiVo or the like, but the invention allows the user to record 
from any selected digital MPEG2 source (the TV tuner or another 1394 device). 

In Thomson's DM2CR based products, we implemented a feature that allowed the 
user to record to a hard disk drive unit over the 1394 bus. The user was required to 
initiate this by pressing the RECORD key on the remote, and was required to STOP 
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the recording by pressing the STOP key on the remote. This type of recording would 
save all of the data from the point that the user hit RECORD to the point that the user 
hit stop. Only digital data was allowed to be recorded from the TV tuner since the 
TV does not have an MPEG encoder. 

While we are keeping with this functionality in the DM3 based products, the 
present invention also extends it so the user can continuously record to the hard disk 
drive unit in a predefmed block size. What this means is that if the user has the 
"PVR" feature turned on in the menu, we will buffer digital data to the hard disk 
drive in a "loop" fashion. Whenever the user is tuned to a digital channel on the TV 
tuner, we will be recording this data in the background. Once the data has filled the 
predefined buffer size, it will begin to overwrite the previous data in the buffer, thus 
making the recording a loop. 

Another addition to the previous functionality is the ability to perform this same 
kind of operation from a recordable 1394 device (that is, a 1394 device which is 
"output only" and cannot make its own recordings). If the user is tuned to a 
recordable 1394 device (for example, a 1394 cable box), we will stop buffering data 
from the TV tuner, and we will start buffering data from the 1394 device. This is 
achieved through what is commonly known as a peer-to-peer connection. The TV 
will initiate a connection directly between the recordable 1394 device (e.g. the cable 
box) and the 1394 recorder (e.g. the hard disk drive unit [AVHDD]). The TV will not 
participate in the data exchange between the two devices, but will still be able to 
control each of the devices (e.g. issuing channel changes on the cable box and 
stopping/starting the recording on the hard disk drive unit). 

In our system, this presented some difficulties beyond that which is inherent from 
creating and managing these types of connections. With previous product, the user 
could use the INPUT key on the remote to switch inputs until they were watching the 
hard disk drive unit, from which they couid watch the playback of the current 
recording. In this product, the same way of input switching could have undesired 
effects, as there may be a recordable 1394 device in the input list between the tuner 
and the 1394 recorder. We chose to change the device that was being recorded to be 
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the last device that was being watched, so it meant that if the user switched inputs 
from the tuner to the 1394 cable box, we would start recording the 1394 cable box on 
the hard disk drive unit. If the user then switched inputs to the hard disk drive unit, 
the playback from the hard disk drive unit would be the buffered data from the 1394 
cable box. 

In the case where the user wanted to watch the buffered data from the TV tuner and input 
cycling would have caused the PVR source to become the 1394 cable box, there are other 
ways for the user to switch to the PVR device (the hard disk drive). The user could have 
an autotune set up so the VCRl key could switch the user directly to the input, or the user 
can use any of the transport/PVR keys and they will switch to the PVR device and 
perform their required operation (PAUSE, FF, REWIND, COMMERCIAL SKIP, 
INSTANT REPLAY, etc.). This way, the user gets the most functionality out of the TV 
without having to go through menus to set everything up every time he wants to PVR on 
a different source. 
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